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$EVWUDFW
7KHUH DUHPDQ\SUREOHPV LQ WKH FRXUVHRI FRPSXWHU DVVHPEO\ DQGPDLQWHQDQFH H[SHULPHQWDO WHDFKLQJ&RPELQJ)ODVK
$FWLRQ6FULSWDQG$63QHWWHFKQLTXHZHGHVLJQDQGLPSOHPHQWDQH[SHULPHQWDOV\VWHPZLWKWKHFKDUDFWHUVRIORZFRVWV
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
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FRXUVHWHDFKHVWKHRU\DQGSUDFWLFHVNLOOV7KHH[SHULPHQWSUDFWLFHLVYHU\LPSRUWDQWSDUWLQWKHFRXUVH7KHUH
DUHPDQ\SUREOHPVLQWKHFXUUHQWH[SHULPHQWDOWHDFKLQJ7KHH[SHULPHQWDOPDFKLQHVDUHVKRUWRXWRIGDWHDQG


&RUUHVSRQGLQJDXWKRU7HOID[
(PDLODGGUHVVDXWKRU#LQVWLWXWH[[[
Available online at www.sciencedirect.com
© 2012 Published by Elsevier B.V. 
Selection and peer review under responsibility of Information Engineering Research Institute
Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
201 Jun Liu and Hairong Jin /  IERI Procedia  2 ( 2012 )  200 – 203 
KLJK IDLOXUH UDWH ,QDGGLWLRQ WKHH[SHULPHQWDORSHUDWLRQVVXFKDVVRIWZDUH LQVWDOODWLRQDUH WLPHFRQVXPLQJ
DQGFRPSXWHUIDXOWGLDJQRVHVDUHQRWUHSHDWDELOLW\$OOWKHSUREOHPVDIIHFWH[SHULPHQWDOWHDFKLQJVHULRXVO\
:H GHVLJQ RQH VRIWZDUH V\VWHP IRU WKH H[SHULPHQWDO WHDFKLQJ ,Q WKH V\VWHP VWXGHQWV FDQ FRPSOHWH WKH
H[SHULPHQWDO RSHUDWLRQV MXVW E\ PRXVH FOLFNLQJ GUDJ DQG GURS LQWHUDFWLRQ7KH V\VWHP LV EDVHG RQ %  6
VWUXFWXUH VR WKDW WKH H[SHULPHQWV WHDFKLQJ DUH QR ORQJHU VXEMHFW WR WKH UHVWULFWLRQV RI WLPH DQG VSDFH DQG
JUHDWO\LPSURYHWKHH[SHULPHQWDOHIILFLHQF\
([SHULPHQWV\VWHPGHYHORSPHQWWHFKQRORJ\
7KHNH\RIWKHH[SHULPHQWV\VWHPLVVLPXODWLRQIRUWKHH[SHULPHQWDORSHUDWLRQV7KHYLUWXDOUHDOLW\WHFKQRORJ\
LVRQHFKRLFH%XWWKHWHFKQRORJ\LVQRWVXLWDEOHIRUWKHFRXUVH)LUVWWKH'PRGHOLQJSURFHVVRIWKHYLUWXDO
UHDOLW\WHFKQRORJ\LVWLPHFRQVXPLQJDQGFRVWO\ZKLOHWKHFRXUVHFRQWHQWVFKDQJHIDVWZLWKWKHGHYHORSLQJRI
WKH FRPSXWHU SURGXFWV7KH V\VWHP XSGDWH FRVW LV KLJK 6HFRQGO\ WKH LQWHUDFWLYH QDWXUH RI YLUWXDO UHDOLW\
WHFKQRORJ\ LV UHODWLYHO\ VLPSOH DQG QRW IOH[LEOH HQRXJKZKLOH WKH FRXUVH H[SHULPHQWV QRW RQO\ UHTXLUH DQ
LQWHUDFWLYHEURZVHUEXWDOVRGRFRPSOH[RSHUDWLRQVVXFKDVFRQQHFWLQJZLUHPRXQWLQJVFUHZV)XUWKHUPRUH
DV D FXUULFXOXP VXSSRUW V\VWHP WKH V\VWHP VKRXOG GR VRPH WHDFKLQJ PDQDJHPHQW VXFK DV VWXGHQWV¶
PDQDJHPHQWWHVWLQJDQGVFRUH1RZYLUWXDOUHDOLW\WHFKQRORJ\KDVOLPLWDWLRQVLQWKLVUHJDUG
$FWLRQ 6FULSW LV WKH )ODVK
V EXLOWLQ SURJUDPPLQJ ODQJXDJH 8VLQJ $FWLRQ 6FULSW IRU DQLPDWLRQ
SURJUDPPLQJ \RXFDQDFKLHYHDYDULHW\RIDQLPDWLRQHIIHFWVDQGSRZHUIXOKXPDQFRPSXWHU LQWHUDFWLRQ DV
ZHOODVVHUYHUDQGQHWZRUNGDWDWUDQVIRUPDWLRQIXQFWLRQ7KHH[SHULPHQWDOHTXLSPHQWSKRWRPDWHULDOFDQEH
SURFHVVHGWREXLOGLQWHUDFWLYHH[SHULPHQWDOVFHQHLQWKH)ODVKVFHQH)ODVK$FWLRQ6FULSW ODQJXDJHFRGHFDQ
MXGJH H[SHULPHQWHU
V RSHUDWLRQV DQG JLYH FRUUHVSRQGLQJ UHDFWLRQ DQG WKHQ VZLWFK WKH VWDWHV RI ODERUDWRU\
HTXLSPHQWDQGWUDQVIRUPH[SHULPHQWDOSDUDPHWHUVWRWKHQHWZRUNVHUYHUIRUGDWDSURFHVVLQJ&RPELQLQJZLWK
)ODVK $FWLRQ 6FULSW DQG G\QDPLF ZHE GHVLJQ WHFKQLTXHV ZH FDQ DFKLHYH ORZFRVW IOH[LEOH LQWHUDFWLYH
H[SHULPHQWV\VWHP
7KHRYHUDOOGHVLJQRIWKHH[SHULPHQWV\VWHP
7KHV\VWHPLVEDVHGRQWKH%6VWUXFWXUHZLWK)ODVK$FWLRQ6FULSWIRULQWHUDFWLRQRSHUDWLRQ64/6HUYHUIRU
WKHGDWDEDVHDQG$63QHWIRUV\VWHPIUDPHZRUNDQGGDWDSURFHVVLQJ
7KHH[SHULPHQWHUVVLJQLQWKHV\VWHPILUVWO\DQGWKHQRSHUDWHWKHYLUWXDOKDUGZDUHLQWKHV\VWHPDFFRUGLQJ
WR WKH WHDFKLQJ UHTXLUHPHQW7KH WHDFKHUV FRPSOHWH XVHUPDQDJHPHQW XSGDWLQJ H[SHULPHQWDO DQG TXHU\LQJ
H[SHULPHQWDOUHVXOWV7KHV\VWHPPRGXOHVDUHVKRZQDVIROORZ
• 6WXGHQWV¶PRGXOH
7KHVWXGHQWV¶PRGXOHLQFOXGHVWKHVLJQRQVXEV\VWHPWKHH[SHULPHQWDORSHUDWLRQVXEV\VWHPDQGWKHVFRUH
VXEV\VWHP ,Q WKH H[SHULPHQWDO RSHUDWLRQ VXEV\VWHP WKHUH DUH KDUGZDUH DSSHDUDQFH OHDUQLQJ H[SHULPHQW
KDUGZDUH ,QVWDOODWLRQ H[SHULPHQW VRIWZDUH ,QVWDOODWLRQ H[SHULPHQW DQG FRPSXWHU V\VWHP PDLQWHQDQFH
H[SHULPHQW
• 7HDFKHUV¶PRGXOH
7KH WHDFKHUV¶ PRGXOH LQFOXGHV WKH XVHU PDQDJHPHQW VXEV\VWHP WKH H[SHULPHQW FRQWHQW PDQDJHPHQW
VXEV\VWHPDQGVFRUHPDQDJHPHQWVXEV\VWHP,QWKHVHVXEV\VWHPVWKHWHDFKHUFDQRSHUDWHGDWDEDVHVVXFKDV
LQVHUWLQJUHFRUGVGHOHWLQJUHFRUGVDQGPRGLI\LQJUHFRUGV
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7KHGHVLJQRIH[SHULPHQWRSHUDWLRQVXEV\VWHP
7KH FRUH RI WKH ZKROH H[SHULPHQW V\VWHP LV H[SHULPHQW RSHUDWLRQ VXEV\VWHP 7KH UHDOL]DWLRQ RI WKH
VXEV\VWHPZLOOEHLQWURGXFHGLQWKHIROORZLQJ
+DUGZDUHDSSHDUDQFHOHDUQLQJH[SHULPHQW
/HDUQLQJ WKH DSSHDUDQFH RI YDULRXV KDUGZDUH GHYLFHV WKH EHVW IRUP LV LQWHUDFWLYH ' GLVSOD\
([SHULPHQWHUFDQRSHUDWHPRXVH WR URWDWH WKHYLUWXDOGHYLFHDQG WKHQ OHDUQ WKHDSSHDUDQFHRI WKHKDUGZDUH
GHYLFHV
7KUHHGLPHQVLRQDO SHUVSHFWLYH DOJRULWKPFDQEHXVHG LQ)ODVK WRSURGXFH D VLPXODWHG WKUHHGLPHQVLRQDO
JUDSKLFVEXWWKHSURFHVVLVUHODWLYHO\FXPEHUVRPHDQGWLPHFRQVXPLQJDQGWKHJUDSKLFVDUHQRWUHDOHQRXJK
:HREWDLQWKHKDUGZDUHGHYLFHV¶SKRWRVHYHU\GHJUHHVDQGWKHQSXWWKHPLQWKHWLPHOLQH$FFRUGLQJWRWKH
PRXVH GLUHFWLRQ WKH FRUUHVSRQGLQJ DQJOH SKRWR LV GLVSOD\HG LQ WKH VFHQH7KLV LV UHDOL]HG E\ ORDG0RYLH 
IXQFWLRQ LQ WKH$FWLRQ6FULSW:KHQ WKHGHYLFHVXSGDWHZH MXVWVLPSO\UHVKRRWSKRWRVDQG LPSRUW LQWR WKH
VSHFLILHGIROGHUZLWKRXWPRGLI\LQJWKHFRGH7KLVZD\LVYHU\FRQYHQLHQWDQGVLPSOH
+DUGZDUH,QVWDOODWLRQH[SHULPHQW
,Q WKH KDUGZDUH LQVWDOODWLRQ H[SHULPHQW WKH H[SHULPHQWHU PRYHV WKH PRXVH WR VHOHFW WKH LQVWDOODWLRQ
FRPSRQHQWV WR WKH FRUUHFW ORFDWLRQ7KHUH DUH DQLPDWLRQV VLPXODWLQJ WKH PRXVH DQG GHYLFHV PRYLQJ7KH
V\VWHP MXGJHV WKH FRPSRQHQWV¶ ORFDWLRQ ,I WKH LQVWDOODWLRQ ORFDWLRQ LV FRUUHFW WKH DQLPDWLRQRI LQVWDOODWLRQ
SURFHVV LVSOD\HG)RUH[DPSOH LQ WKHPHPRU\ LQVWDOODWLRQ WKHH[SHULPHQWHUKLWV WKHVQDSDW WKHHQGRI WKH
PHPRU\VORWWKHDQLPDWLRQRIWKHVQDSRSHQLQJLVSOD\HG:KHQWKHH[SHULPHQWHUGUDJVWKHPHPRU\FDUGWR
WKHVORWFRUUHFWORFDWLRQDQGKLWVWKHDQLPDWLRQRIWKHPHPRU\FDUGLQVHUWLQJLVSOD\HG7KHVWDUW'UDJDQG
VWRS'UDJIXQFWLRQDUHXVHGWRDFKLHYHWKHPRELOLW\RIWKHLQVWDOODWLRQFRPSRQHQWV7KHKLW7HVWIXQFWLRQLV
XVHGWRFKHFNLIWKHLQVWDOODWLRQFRPSRQHQWVDUHDWFRUUHFWSRLQWRIFROOLVLRQ
6RIWZDUH,QVWDOODWLRQH[SHULPHQW
7KH VRIWZDUH LQVWDOODWLRQ LQFOXGHV WKH EDVLF VHWWLQJV RI WKH %,26 KDUG GLVN SDUWLWLRQ DQG IRUPDW WKH
RSHUDWLQJV\VWHPLQVWDOODWLRQDQGGULYHULQVWDOODWLRQ7KHVHRSHUDWLRQVDUHQRWVXLWDEOHWRGRDFWXDOO\LQDODE
HQYLURQPHQW LQ WKH SUDFWLFH FODVV 7KH %,26 VHWWLQJV DQG WKH KDUG GLVN SDUWLWLRQLQJ DQG IRUPDWWLQJ DUH
GDQJHURXVEHFDXVHLPSURSHURSHUDWLRQZLOOUHVXOWGHVWUR\LQJWKH%,26KDUGGULYHGDWDORVVDQGRWKHUIDXOW
WKHRSHUDWLQJV\VWHPLQVWDOODWLRQLV WLPHFRQVXPLQJDQGFDQQRWEHFRPSOHWHGLQWKHH[SHULPHQWDOFODVV WKH
GULYHULQVWDOODWLRQRQO\FDQQRWEHFRPSOHWHGZLWKRXWKDUGZDUHSHULSKHUDOFRQQHFWLRQ$OWKRXJK\RXFDQXVH
YLUWXDOPDFKLQH VRIWZDUH93& RU90ZDUH EXW WKH YLUWXDOPDFKLQH VRIWZDUH LVYHU\ ODUJH DQG RFFXS\ WKH
V\VWHPUHVRXUFHV
:HWDNHWKHSKRWRVRIVRIWZDUHLQVWDOODWLRQDWHDFKVWHS7KHVHSKRWRVDUHWKHEDFNJURXQGDQGEXWWRQVDQG
LQSXWER[HVDUHGHVLJQHGVLPXODWLQJWKHDFWXDOVRIWZDUH7KHLQSXWER[HVJHW WKHSDUDPHWHUVVHWE\WKHXVHU
DQG WKH EXWWRQV DUH FOLFNHG WR SOD\ WKH DSSURSULDWH DQLPDWLRQ RI QH[W LQVWDOODWLRQ ,Q WKH%,26 VHWWLQJ WKH
PRXVH LV GLVDEOLQJ DQG RQO\ WKH NH\ERDUG FDQ EH XVHG7KH.H\LV'RZQ  IXQFWLRQ LV WR FKHFN WKH NH\V
SUHVVHGDQGWKHQWKHSDUDPHWHUVHWWLQJLQWHUIDFHFKDQJHDFFRUGLQJWRWKHNH\YDOXH
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6\VWHPPDLQWHQDQFHH[SHULPHQW
7KHV\VWHPPDLQWHQDQFHH[SHULPHQWVLPXODWHVWKHVWDWXVRIFRPSXWHUV\VWHPIDLOXUH7KHH[SHULPHQWHULV
UHTXLUHGWRVHOHFWWKHUHSDLUPHWKRG7KHUHDUHDOONLQGVRIVHDVRQVWRFDXVHFRPSXWHUIDLOXUH7KHH[SHULPHQW
V\VWHP VLPXODWHV RQH IDLOXUH V\PSWRP UDQGRP DQG OLVWV VHULRXV VROXWLRQV7KH H[SHULPHQWHU FKRRVHV RQH
VROXWLRQRSHUDWLQJWKHQWKHV\VWHPGLVSOD\VDSSURSULDWHRSHUDWLQJHQYLURQPHQWIRUPDLQWHQDQFHRSHUDWLRQV
([SHULPHQWDOVFRUH
:KHQWKHH[SHULPHQWHULVRSHUDWLQJWKHV\VWHPHYDOXDWHVWKHDFFXUDF\DQGWKHWLPHRIWKHRSHUDWLRQ7KH
$FWLRQ 6FULSW FRGHV SDVV WKH VFRUH WR WKH G\QDPLF SDJHV 7KH VFRUHV FDQ EH VWRUHG LQ WKH GDWDEDVH DQG
SURFHVVHG
6XPPDU\
7KHH[SHULPHQWDOV\VWHPLVGHVLJQHGEDVHGRQ)ODVK$FWLRQ6FULSW7KLVGHYHORSPHQWPHWKRGPDNHV WKH
V\VWHPIOH[LEOHUHDODQGFKHDS7KHV\VWHPPHHWVWKHUHTXLUHPHQWVRIWKHH[SHULPHQWDOWHDFKLQJIDFLOLWDWHWKH
H[SHULPHQWDOPDQDJHPHQW7KHV\VWHPKDVVWURQJSUDFWLFDELOLW\DQGYDOXH
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